There is a continuous search for natural and safe sources of plant nutrients to replace inorganic fertilizers. Moringa oleifera is one of such alternatives that have been investigated to ascertain its effect on the growth and yield of other crops. Other sources need to be explored. This study investigated the effect of Moringa oleifera extracts and a mixture of orange and banana peels on the growth and vegetable yield of Solanum scabrum Mill, an underutilized, highly nutritious and medicinal leafy vegetable. Leaf, shoot and leaf residue Moringa extracts were applied to different sets of four weeks old seedlings. The two fruit peels were mixed thoroughly and applied to the soil around another set of plants. Growth parameters were compared with plants to which NPK or no fertilizers had been added (control). All Moringa extracts significantly improved growth performance of S. Scabrum seedlings when compared with the control. Some growth parameters especially leaf area and shoot height were enhanced by fruit peel extracts but did not translate to higher plant dry weight.
INTRODUCTION
Vegetables are cheap sources of minerals, vitamins, and fiber in many African diets which are majorly carbohydrate staples. They are included in meals mainly for their nutritional value. They can also be used to augment meals for the sick and convalescence because of their medicinal properties. One of such vegetables is Solanum scabrum Mill. It is commonly called Ogunmo in the Southwestern part of Nigeria, also known as garden huckleberry, black nightshade or African nightshade. It belongs to the family Solanaceae. It is one of the indigenous underutilized vegetables in Southwest Nigeria. It can be differentiated from other members of the Genus (Solanum) by its rapidly growing broad leaves and big purple berries (Abukutsa-Onyango and Karimi, 2005) .
In Africa, Solanum scabrum is cultivated as a leaf vegetable. The leaf extract can be used to treat diarrhea, certain eye infections and jaundice in children. Raw fruits are also used to treat stomach ulcers when chewed and swallowed (Musyimi et al., 2012) . Helping women improve the production of more nutritious, high-value products such as vegetables will not only increase family income but also promote ground-level nutrition by increasing the amount of healthy food available for home consumption (Idowu et al., 2014) .
Fertility of the soil is important if successful cultivation is to be achieved, making the application of fertilizers and manures to soil imperative. The dependency on the use of inorganic fertilizers as a source of plant nutrients by farmers and their high cost is associated with land and soil degradation and environmental pollution (Phiri, 2010) . In recent years, the use of organic fertilizers or biostimulants that can be applied in agriculture to improve qualiquantitative crop yields has encountered increasing interest. Biostimulants are gaining importance also for their possible use in organic and sustainable agriculture, to avoid excessive fertilizer applications (Tarantino et al., 2015) . Moringa oleifera is a source of such bio-organic substances, being investigated to ascertain its effect on growth and yield of crops. Extracts from M. oleifera has been reported by many authors (Abdalla, 2013; Anyaegbu, 2014; Aslam et al., 2016) as growth enhancer. Investigations carried out on the effect of different formulations of fruit peels also revealed that they increased fertility of soil and soil microorganisms and that most of the fruit peels contain potassium, vitamins, minerals and some essential elements which enhance the growth of plants (Mercy et al., 2014; Omoni et al., 2015) . High dry matter content (low moisture) has also been obtained for C. sesamoïdes and J. tenella under organic fertilization (cowpat) (Sossa-Vihotogbe, 2013) . The objective of this study was to investigate the effect of banana and orange fruit peels and different M. oleifera extracts on the growth of S. scabrum.
MATERIALS AND METHODS

Experimental plants
Seeds Each plant received 2 g of the leaf residue of Moringa around it 2 cm away from the base of the plant and in 10 cm radius, every 2 weeks. For the bark and cut branches decoction, the bark of the stem and fresh, newly developing branches were cut into bits, 2 g of the stem bark and 2 g of the branches were soaked in 2 L distilled water for 48 hours before use. The plants were treated every week with 25 ml of extract. No treatment was applied to the control plants. All plants were watered daily. Sampling was carried out by destructive analysis on a weekly basis starting from the first week after the application of the treatments (Three weeks after germination).
Statistical analysis
Data collected include, shoot height, root length, number of leaves, leaf area, plant fresh and dry weight. Analysis of variance was carried out on SAS software and means were separated using LSD Fisher test at 0.05 confidence limit.
RESULTS
Results presented in Table 1 show that fruit peels significantly enhanced the shoot height of S. scabrum plants as compared with untreated plants (50.6% taller) and more than plants from soil supplemented with different M. oleifera extracts. It was only 16.2% lower than plants in which NPK was applied by the 5 th week of treatment. The highest percentage increase in shoot height from M. oleifera treated plants was from Moringa leaf residue (39.7%). Number of leaves was also significantly enhanced by the application of fruit peels being significantly higher (23.7% increase) than plants in which NPK and Moringa treatments were applied. By the 5 th week of growth, leaf area of plants in which soils were treated were significantly higher than plants from untreated soils; fruit peels (33%), Moringa leaf residue (MR) (44%), Moringa shoot extract (MSE) (46%), Moringa leaf extract (MLE) (60%) and NPK (68%).
Though significantly higher than untreated plants, lack of nitrogen also translated to significantly lower plant fresh weight by the application of fruit peels as compared with NPK and M. oleifera treated plants. Plant dry weight was also significantly reduced by the application of fruit peels compared with both untreated and other treated plants. Yield of leafy vegetables is quantified in terms of biomass, therefore among the organic treatments, Moringa leaf residue stimulated the highest enhancement of biomass (56%) in S. scabrum plants although there was no significant difference between all the Moringa treatments.
Root length was only significantly enhanced by fruit peels by the second week of analysis. However, by the fifth week of analysis, the root length of plants treated with fruit peels was not significantly different from the control plants. . In most cropping soils plant-available nitrogen is present in insufficient quantities to allow plants to achieve maximum yields. This is not only because nitrogen is required in relatively large amount by plants but also because nitrogen is highly mobile within the soil plant-atmosphere cycle (Gbenou et al., 2018) . The rate of nutrient release is also a factor to consider. Makinde and Ayoola, (2010) reported low dry matter in S. radiatum leaves as a result of slow release of nutrients by organic fertilizers.
The result shows the ability of Moringa extracts to enhance the growth of roots. Root lengths of Moringa treated plants were longer though not significantly different from those of plants treated with NPK. A combination of Moringa extracts and fruit peels will likely bring about a synergistic effect that will enhance growth of Solanum scabrum plants. This needs to be investigated.
Conclusion
The present study confirms that these plant materials (Moringa extracts and fruit peels) can be effective in stimulating the growth of plants. Moringa extracts consistently increased plant biomass across the weeks. The formulation of fruit peels utilized show some benefits on some of the growth parameters but could not enhance leaf yield. Therefore, further studies are needed to determine sources of nitrogen (probably Moringa extracts) that may be suitable as additives to banana and orange peels in order to enhance their effectiveness as bio-organic fertilizers. 
